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Pig. 1.—The newly-erected emu fence on the property of J. R. Forrester and Sons, at East Nanson. Note wide
belt of clearing on each side of the fence. Apart from serving as an effective firebreak, this cleared strip ensures
that emus moving at speed from the adjoining scrubland will see the fence and be less likely to charge into it
and cause damage to the netting

Preliminary Investigation into the Control of the
Emu in Northern Wheatbelt of Western Australia
By C. D. GOODING, Research Officer, and J. L. LONG, Research Technician
previous article (July-August issue, 1959) mention was made of work undertaken
northern wheatbelt of W.A. with the object of finding a method of controlIlingNinathethe
emu (Dromaius novae-hollandiae). In this second article arising from this
work, details are given on such topics as food preferences, colour sensitivity, reactions
to poisons, regurgitation, etc.
This information is of vital importance
in providing the basic information on
which to make the final selection of a
suitable method of controlling this pest.
The subject m a t t e r contained herein is
dealt with in the following order:—
(1) Bait Media and Preference.
(a) Place of laying bait material.
(b) Methods
of
laying
bait
material.
(c) Emus approach to laid bait.
(d) Baiting materials.
(e) Grain preference.

(4) Use of Agents to Cause Poison to
Adhere to Grain.
(a) Palatability of Agents.
(b) Paraffin, Glycerol, effects of
taste with poisons, etc.
(5) Poisoning.
(a) Poison periods.
(b) Poisons used.
(c) Wholesale Poisoning.
(6) Regurgitation.
(7) Hypnotics.

(1) BAIT MEDIA AND FOOD
PREFERENCE
(a) Place of Laying Bait Material.
During the period February-April, 1958,
during the only places where bait was consumed
were along netting fences where emus
659

(2) Coloured Materials as Attractants.
(a) Coloured Wheat.
(b) Coloured Flags.
(3) Vehicle-Food Relationships
winter months.

*
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emerged from virgin sandplain country to
feed among pasture and stubble. Bait laid
out in paddocks among t h e pasture and
stubble was passed by with no more t h a n
a cursory glance.
However, during the
m o n t h s of May to July, following seeding
operations, bait laid out anywhere in a
seeded paddock where the emus were feeding would be found within a day or two,
mainly because of the extreme mobility of
t h e emus while feeding at this period of
t h e year.
From August until late November, interest in laid bait ceased, due to the ripening of crops upon which they preferred to
feed. Although on odd occasions isolated
baits were consumed there was no sustained interest. I n December, 1958, and
J a n u a r y , 1959, interest was again established when bait was laid on the edge of
crops a n d along access fences. I t was found
better to lay bait in the evenings as this
disturbed t h e birds far less and was available to t h e m at daylight the following
morning.
(b) Methods of Laying Bait.
At t h e commencement of this work, bait
material was laid in heaps of very short
thick trails, both practices proving equally
satisfactory. The use of heaps during the
winter m o n t h s was thought to be better
because they were more easily seen from
a greater distance. Size of heaps and trails
was varied, usually from 15 to 30 lb. of bait
material being laid per heap or trail depending on t h e population.
Another
method a t t e m p t e d was to lay bait in bags,

but this procedure only delayed the "take"
of free feed, and the birds ignored the bags
if there was bait on the ground.
Grain
laid on the ground was also preferred to
t h a t laid out on bags, which were spread
flat on the ground.
(c) Birds' Approach to Laid Bait.
I n the first instance the birds' approach
was usually characterised by utmost
caution and circling of the material. On
occasions they would take fright and leap
away from the "station," running some
ten or fifteen yards. Once they h a d calmed
down and pecked at t h e bait several times,
they usually squatted down around the
station, frequently raising their heads to
peer about, and also often rising and walking about a few yards away from the bait.
(d) Baiting Materials.
The success of grain as a bait material
for emus has obviated much of t h e necessity of experimenting with other materials.
Grain has been the staple diet of these
birds for most of t h e experimental period.
Other materials such as bran and pollard
baits of various sizes, commercially-made
rabbit pellets and quondongs
(Santalum
spp.) have been tried with only a small
amount of interest being shown in them
by the emus.
All alternative materials
used were left untouched while grain was
available.
(e) Grain Preference.
A wheat and oats preference test was
conducted and equal quantities (10 lb.) of
both grains were consumed. Close observa-

Fig. 2.—Emus feeding on recently-seeded sandplain country
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Fig. 3.—Emus r u n n i n g from an approaching vehicle

tion on a flock of 19 birds revealed a slight
preference for wheat. The flock of 19
divided, with birds moving to both heaps;
however, those which commenced at the
oat heap gradually moved to the wheat
heap and stayed until all had been consumed. Following this—but only after a
delay of some 15 minutes during which
birds examined the vehicle—the oats were
completely consumed. Although barley is
known to be eaten by the birds it is thought
that unless they were feeding solely on
that grain there would be no advantage in
using it. In all succeeding tests, wheat has
been used as the baiting medium. No
preference test was conducted using different varieties of wheat, but over the experimental period a number of different types
have been used, and cracked and hard
grains have been eaten equally as well as
soft grain wheats. Most farmers mention
that the preference by the emus for soft
grain is in the growing crop and this may
be tied up with the maturity of the grain
itself, as from August-mid-November the
birds preferred the seeding heads rather
than the grain itself.

TABLE I
Dye

Total
Amount
Laid

Total Amount Consumed
(Progressive) lb.
2nd

8rd

6th

11th

2

23J

6

16J

42

ii

2

2i

32

Wit

5o;

57J

73i

*

45 lb.

Ultramarine

45 lb.

iX

i

Bed

45 lb.

«

a

i

No Dye

....

7th

8th

Green

(2) COLOURED MATERIAL AS
ATTRACTANTS
(a) Coloured Wheat.
Three colours were used as against noncoloured in a preference test lasting ten
days. The dye material and amount applied to give the same "relative brightness"
were as follows:—
Malachite green \ oz.—60 lb. wheat.
Coomasine red 3£ oz.—60 lb. wheat.
Ultramarine i lb.—60 lb. wheat.

75 lb.

10 1 1 6 | t

Key : • Heap pecked at.
t Grain relaid 15 lb. heap.
} Kangaroo tracks only.

Fifteen lb. heaps were laid, the different
colours being grouped around access holes
in a netting fence, three replications laid
in all. A further test was conducted in
which consumed grain was not replaced
to ascertain the order in which the different coloured grain was taken.
TABLE II

Dye

Progressive Amount Consumed
Daily (lb.)

Amount
Laid
2nd

3rd 1 4th

6th

Green

15 lb.

Nil

12 J 1 2

15

Ultramarine

15 lb.

NU •XU | Nil

Bed

15 lb.

Nil

No dye

15 lb.

15

•Nil

Nil

7th

8th

11th

6

7

7

15

13

15

.... .... | ....

Key : * Heap pecked at.

As the undyed grain was eaten much
sooner than that dyed it would indicate
a preference for the natural-looking food.
However, after an initial delay coloured
grain was eaten, especially if no undyed
grain was available.
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4th

Daily
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(b) Coloured Flags.
Sugar bags split lengthwise were dyed
red and green and silver (painted with
aluminium paint). These were set up on
stakes so as to hang waving in the breeze,
the object being to attract birds to wheat
heaps set out in pasture paddocks. The
flags were set up approximately 50 yards
apart and about 200-300 yards from a fence
line through which a number of birds had
been moving regularly. Although the flags
were in the paddock for one month and
were later tied down to prevent flapping,
none of the wheat from the heaps was
eaten. Most of the birds continued to feed
in the paddock only J-mile to the north
of the flag sites. On two occasions birds
were observed to enter the paddock near
the flags. They were reluctant to approach
them and bolted after attempting to pass
between the red and green sites. During
the winter months, white paper set up on
a stick and in a growing wheat crop failed
to keep the birds away. After a period the
paper was completely ignored although the
emus altered their approach to the paddock so as not to enter near the site. With
enough flags it may be possible, as distinct
from attracting them to keep emus from
entering a crop temporarily, but the effect
would probably be of short duration.

At the "peak" of the relationship, in
June—July, the paddock could be entered
slowly with the birds in view, the heaps of
wheat laid and the vehicle parked. Within
i to } hour the birds would be consuming
grain. In some instances the vehicle was
driven from the paddock with the emus
following some 20 to 30 yards behind. A
return to the paddock could be made in
the same day and more heaps laid. This
in turn would be eaten provided that the
birds were not completely satisfied on the
first occasion. Although subjected to
various preference tests using poisons the
birds were loath to forsake this feedingpattern. Any break in the relationship
during this period was of short duration—
at most lasting three to four days.

(3) VEHICLE—FOOD RELATIONSHIP
IN WINTER MONTHS
Before seeding commenced in April-May,
close contact (birds within 10 yards) with
the emus had only been made on isolated
occasions. At times birds would approach
a stationary vehicle which had been in
their view for some time. Usually they
only stayed a few minutes before being
satisfied and returning to feed.

(4) USE OF AGENTS TO CAUSE POISON
TO ADHERE TO GRAIN
An alcohol and an oil were tested—
glycerol, because of its sweetening effect
and paraffin oil because it has neither
taste nor smell. Both appeared to hold
the poisons and hypnotics used, equally
well. Paraffin seemed to remain on the
outside of the grain much longer; glycerol
because of its hygroscopic nature soon
absorbed water and soaked into the grain,
which turned a noticeably golden colour
in a very short time.

After seeding when they were obviously
feeding on seeded grain and that which
was spilt during seeding operations, heaps
of wheat were placed out with the stationary vehicle in close proximity. The scheme
proved an immediate success as birds approached and found the grain. From this
first contact a relationship was gradually
built up which lasted until the middle of
August when natural grasses commenced
seeding. It is thought that the "break" in
this pattern of behaviour was due to more
food becoming available, rather than the
use of poisons and hypnotics in tests.

It was also found, because of the birds'
mobility in search of food at this period
of the year (May-August), that heaps could
be left out almost anywhere in seeded and
pasture paddocks where they were grazing
regularly and would be found and consumed within two to three days. Once
they had eaten from the heap they usually
returned to the same spot on succeeding
days. After the first two or three free feeds
in the same locality emus were quite often
observed running across the paddock towards them in the early morning.

(a) Palatability of these Agents.
To check their comparative palatability,
a test was carried out with the two substances applied to wheat. Two 10 lb. heaps
were laid out some 10 yards apart, one
containing 1 per cent, paraffin, and the
other 1 per cent, glycerol. Twelve birds
under close observation fed on the heaps
and they obviously preferred that containing paraffin and gave no indication that
they noticed the oil. Those feeding on the
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glycerol heap usually shook their heads
after the first mouthful, and then picked
up small quantities only to shake it from
the beak. All soon moved to the heap
containing paraffin and after two hours,
9 lb. of paraffin-wheat and l i lb. of
glycerol-wheat had been consumed.
(b) Paraffin and Glycerol with Poisons
and Hypnotics.
Both glycerol and paraffin were used
with chloral hydrate, cyanide and arsenic
pentoxide, and the emus' reactions to such
bait was observed. When either chloral
hydrate or arsenic was used, bait containing paraffin was definitely preferred. The

tent by the amount of crop planted in the
area and also from other competition
(birds, stock, etc.), unless an alternative
food supply is available.
The April to mid-August period, when
natural grasses commenced seeding and
were followed by the grain crops coming
into ear, proved in this first year to be the
best time to attempt to poison the emus
resident on the property. From midAugust until the crop had completely dried
off after mid-November, the birds showed
no interest in grain baits whatsoever. As
suddenly as the cessation of grain-eating
in August was the return of their interest
after mid-November.

Fig. 4.—A bird-scaring device displayed on the tallboard of a Land Rover.
This machine generates
acetylene gas which, when
built up to the required
pressure, is exploded with
a loud report. Emus soon
became accustomed to the
noise and paid it little
attention

taste and smell of glycerol must have been
obliterated by that of the cyanide, as reactions to both heaps of this material were
similar.
(5) POISONING
(a) Poisoning Periods.
From February to April, 1958, the only
places where free feed was taken were
located along the netting boundary fence
between the property and the virgin sandplain country. Although poisoning could
be carried out during this period the results, even with an effective poison, would
be most variable. Free feed was not always
eaten regularly during this period as food
was available in the form of grain until
almost seeding-time. The actual period
would probably be governed to a large ex-

During the period from August until
mid-November, 1958, isolated heaps of
grain were consumed, but birds rarely returned to the same heap twice, making it
almost impossible to free feed. This may
explain why farmers obtain such poor results, as it is in the latter part of this
period when the populations swell with
migratory birds, and poisonings are usually
conducted. It is also the period when
most of the damage is done to grain crops.
(b) Poisons Used.
To-date potassium cyanide, arsenic pentoxide, parathion, yellow phosphorus,
strychnine and nitrobenzene have been
used without any marked success.
Potassium Cyanide—Doses of from 1 to 4
oz. per 20 lb. wheat have been used with
only one known death resulting. Emus

665

Journal of agriculture Vol. 8 1959

showed much dislike for wheat prepared
with cyanide and would repeatedly back
away from these heaps. The one death
occured when an emu swallowed a few
mouthfuls very quickly. Then followed a
spasm during which the bird executed
somersaults, attempted regurgitation and
wandered drunkenly about. The bird was
lost to view when it fell some 20 minutes
later some distance away, and was found
to be dead at the end of the observational
period. Characteristics of cyanide poisoning among those emus affected were—
movement of the head up and down, staggered running and walking in circles,
violent regurgitation of food and frequently remaining perfectly still for
minutes at a time. Most birds appeared
to have recovered in about three hours,
and certainly none showed any effect of
the poisoning following this period. On
occasions emus were observed to consume
quantities of sand almost immediately
after swallowing the cyanide, probably in
order to get rid of the taste of the poison.
Twenty emus were observed to eat a total
of 11 lb. of grain poisoned with cyanide at
the rate of 4 oz. per 20 lb. Most birds
regurgitated and soon recovered.
Arsenic Pentoxide.—The initial experiment with this poison was conducted using
old AS2O5, much of which had been converted into arsenic acid. A dose of 2 oz. per
10 lb. wheat was used and 20 emus were
closely observed feeding on the mixture.
The characteristic effects of the arsenic
on the birds were—violent regurgitation,
hunching of neck into body with tail drooping and slow movements (one or two paces
at infrequent intervals). One bird regurgitated before rising from the heap and after
consuming grain for about five minutes.
Further trials were conducted with As205
and a hypnotic to prevent expulsion of
food (see later), but close observations
were not possible. The effects of the arsenic
appeared to last considerably longer than
those for cyanide. Within two hours most
of the birds had moved slowly into a patch
of scrub and did not appear until 11 a.m.
the following day. When they had approached the heaps once more to a distance of 50 yards, they took fright and
bolted at high speed back into the scrub.
On this occasion, they did not return during the day. One carcass was found a week
later, and death was thought to be due

to poisoning with arsenic pentoxide in this
test.
Parathion.—2 oz. parathion was mixed
with a little water and placed on 10 lb.
grain. Sixteen emus were known to feed
on the bait laid out in two 5 lb. heaps
some 10 yards apart. Some dislike to taste
was shown as many birds registered their
disapproval after the first few mouthfuls,
but within five minutes they had settled
down to eating without much hesitation.
Reactions observed to parathion were—
staggery gait and symptoms similar to
hypnotics used, extremely slow movements,
much standing still, appearing to stare
into space, preening and some squatting
down for five to ten minutes. Violent
regurgitation among only a few.
Only one death resulted from this test—
a 50 lb. half-grown emu was found some
five hours after the first bird ate from the
heap. Two birds were noticed on the following day to be sick and had adopted the
attitude of neck hunched to body and tail
drooped down and curled back under body.
When chased they ran slowly across the
paddock with a staggery gait which did not
alter when the vehicle was driven close to
them.
Nitrobenzene, Phosphorus and Strychnine.—These tests were carried out after
the winter period and close observations
were impossible at the time: Nitrobenzene
(2 oz. per 5 lb. wheat) gave no apparent
results and it is thought that a much increased dose would be needed before any
results could be expected. Phosphorus
(1 lb. "Grim" per 40 lb. grain) has been
used; emus refused to eat any of this mixture, but at the time birds were not keen
on taking free feeding and hence the test
was thought to be inconclusive. Strychnine
(1 oz. per 10 lb. wheat) was tested and six
deaths resulted from the use of this mixture. This was the most promising result
achieved to-date. Although of course there
were many more birds in the area at the
time, it is thought that only these six had
attempted to eat the poisoned bait.
(c) Wholesale Poisoning.
Although still on a relatively small scale
a wholesale poisoning was conducted in
late November, on one section of the property. The number of "migratory" birds
at that period were reduced, leaving a
small "resident" population, but no
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evidence of success was found. It was
thought that the emus had been frightened away after ingesting the bait, regurgitating and possibly suffering some
effects from the poison. Average count
figures on the observational area (Long
1959), November 81, December 27, and
January 61, tend to substantiate this
theory.
Wheat grain was laid as follows—
November 11—60 lb.; November 18—80 lb.;
March 20—60 lb.; and free feed grain was
not replaced until each amount had been
consumed. By November 22, all free feed
grain laid had been eaten and the following day poison was laid. Arsenic pentoxide
at 2 oz. per 10 lb. wheat, with the addition
of 1 oz. chloralose to prevent regurgitation
was used, the poison and hypnotic being
adhered to the grain with 2 per cent.
paraffin oil. Most of the 20 lb. poison bait
laid was consumed, but sufficient remained
to make a further laying unnecessary.
(6) REGURGITATION
Regurgitation of poisoned material has
proved to be one of the most important
factors which must be overcome before
effective poisoning of the emu can be
carried out. Expelled material examined
during the winter months included caterpillars, grass and weeds, wheat grain and
straw, much fluid and in some cases wellworn stones similar to those usually found
in the gizzards of domestic fowls. Thus
it would appear that the emu has the
ability to regurgitate both from the crop
and the stomach. It is not certain whether
the action of the poison or the actual taste
causes this expulsion of food, but it usually
happened very soon after ingestion of even
slow-acting poison. At the moment it is
thought to be caused more by the taste of
the material itself. The following is a
resum6 of regurgitation caused by the
different poisoning materials used. All
poisons were attached to the wheat by
means of paraffin oil.
Potassium Cyanide.—Regurgitation usually followed from 1 to 12 minutes after
ingestion of the cyanide and wheat, with
those birds which had gulped down large
mouthfuls in the 1 to 3 minutes zone. One
significant fact from the cyanide tests was
that, with the smaller doses of the poison
(1 oz. per 15 lb. grain) there was much
more regurgitation than with the larger

"• T

dose (4oz. per 20 lb.). Also birds had up to
three to four spasms in two hours after
consuming the poison material. It was not
known whether all birds expelled food at
every spasm, although those watched
closely during the first onset most certainly did so.
Arsenic Pentoxide.—Regurgitation occurred at from five minutes to 25 minutes
after ingestion of bait containing arsenic
and paraffin. Some birds continued to react
at intervals during and up to 45 minutes
after consuming bait. Emus were visible
for up to two hours following the eating
of the poisoned wheat, but no further
spasms were observed. One bird, after
eating bait for about five minutes while
in a squatting position at the heap, developed spasms and expelled much wheat
and fluid before it could rise. The bird
then ran for 20 yards and stopped, and
soon after showed the characteristic
symptoms.
Parathion. — Regurgitation commenced
from 10 minutes after the first wheat had
been swallowed. During the 10 minutes
birds had more or less adopted their normal feeding method around the heaps.
Only three of 16 known to have eaten
bait material were noticed to regurgitate,
while most were observed for periods of
f to l i hours. One death resulted from
this poisoning. The bird which died some
five hours later, was observed to have three
spasms during which food was known to
be expelled only at the first occurrence.
Other Poisons.—No known regurgitation
occurred with the other poisons used, but
no close observations were kept on the
birds consuming the bait, and it is most
probable that it did occur.
(7) USE OF HYPNOTICS
Chloral hydrate (powdered) has been
the only hypnotic used solely for narcosis
of the birds to date. Doses of 3 oz. per 25 lb.
wheat and 8 oz. per 20 lb. failed to produce sufficient narcosis to allow of
handling the birds or to permit any closer
approach than normal. After consuming
treated bait, the birds generally appeared
to slow down physically and would stand
perfectly still, sometimes for several
minutes. Any attempt at a closer approach
would result in an apparent return to
normal. Sometimes those affected showed
less fear when approaching the vehicle.
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Both glycerol and paraffin were used
with the chloral, and the emus showed
an immediate preference for the use of
paraffin. Nine birds consumed a 5 lb. heap
in five minutes showing no visible signs
of disapproval at taste or smell of the
chloral. Twenty-four birds then consumed
the 5 lb. heap containing glycerol and
chloral, but showed some distaste, some of
them only eating one or two mouthfuls
before moving away.
No regurgitation
occurred among any of the emus concerned, they being in view for periods of
1 to 1£ hours after consuming the chloral.
Used with a poison (arsenic) the chloral

did not seem to prevent all regurgitation as
indicated by the stained ground near
heaps.
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PEDIGREE SEED SUPPLIES
The Minister for Agriculture (Mr. C. D. Nalder) has advised t h a t supplies of
nedieree seed of wheat, oats, barley and Wimmera ryegrass will be available for
distribution from fee forthcoming harvest at the Department's Research Station.
Varieties available this season will be:—
W¥¥F AT

(Midseason)—Baroota Wonder (hay variety); Bencubbin; Eureka (rustresistant); Kondut.
(Early)—Gabo (rust-resistant); Wongoondy (rust-resistant); Insignia 49 (rustresistant) .
(Very Early)—Bungulla.
OATS
(Late)—Algerian.
(Midseason)—Avon; Dale.
(Early)—Ballidu; Kent.
BARLEY
Beecher; Prior.
WIMMERA RYEGRASS
"Merredin" Early Strain.
Prices per bag of three bushels inclusive of rail freight to farmer's siding
will be:— w h e a t g 0 s . Q a t s 4 0 s . B a r l e y > 55s.; Barley (pickled seed), 58s.; Wimmera
ryegrass, 40s. per bushel.
Prompt attention to orders will be ensured if the following directions are
observed by intending applicants:—
(1) Make early application direct to the Department of Agriculture, St.
George's Terrace, Perth.
(2) Give clearly full name, postal address, and siding to which the seed
is to be railed.
(3) As soon as possible after receipt of account, remittance should be
forwarded
Statements are sent out in order of receipt of the
application. No definite reservations can be made until the seed
is paid for.
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The Wheel
Man, in recent years, has made fantastic
and almost unbelievable advances in Science
and the conquest of Outer Space. Despite
such progress there remains the indisputable
fact that Man's greatest invention is the
Wheel!
History does not record the origin of the
wheel, the subject remaining a matter for
assumption and conjecture. The generally
accepted theory is, however, that "log-rollers"
were the first mode of "wheel" transport, being
later developed into circular discs or wheels
formed of separate planks of wood fastened
together and then cut into a circular shape.
Such wheels may still be seen in use among
primitive peoples today.
Metaphorically, the organisation of Elders
may be compared to the wheel, the smooth
running of which can be attributed to the carefully maintained Hub of administration. From
this Hub the Branches, Sub-branches and
Agents emanate as "spokes" to contribute at
all times a well-balanced and practical "rim"
of endless service to our clientele.
It is as this wheel continuously turns, that
increasing numbers of farmers are convinced . . .
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Clifford
ROTARY CULTIVATORS
MARK IV A
I t looks the j o b a n d is the job
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First Cross, B.I. Beds.
Our "First Cross Pullets" are your best
buy. Proved by Government Random
Sample Test. More eggs, more profit per
bird.
Hatchery:
Epsom and Smith Avs., REDCLIFFE. 6 5543

PHONE 8 3951

ENSURE DRY TRANSPORTATION
OF YOUR LIVESTOCK
SEND IT BY RAH
Each CXB sheep van is fully
roofed and double floored,
thus ensuring t h a t the stock
is protected even during the
most inclement weather

Obtain better market values for both your stock a n d skins

CONSIGN YOUR LIVESTOCK

BY RAIL

Western Australian Government Railways
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